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^ (54) Title: NUTRITIONAL COMPOSITION 
C\ 

tH (57) Abstract: A composition tor a nutritional supplement for convalescing patients recovering from illness or surgery, those with 
limited appetite such as the elderly, children or anorexic patients, or those who have impaired ability to digest other sources of protein 
such as persons having chronic gastritis who have a reduced gastric pepsin digestion. The supplement comprises: (i) a protein source 
^ which provides at least about 8% total calories of the composition and which includes at least about 50% by weight whey protein; 
^ (ii) a lipid source having an omega 3:6 fatty acid ratio of about 5:1 to about 10:1 and which provides at least about 18% total calories 
® of the composition; (in) a carbohydrate source; and (iv) a balanced macronutrient profile comprising at least vitamin E and vitamin 
Q C. The supplement has reduced capacity to induce satiety. Also disclosed are a method of production of the composition; use of the 
^ composition in the manufacture of a functional food or medicament; and a method of treatment which comprises administering an 
^ effective amount of the composition. 
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SPRflFTCATION 
TITLE 

"NUTRITIONAL COMPOSITION " 

5 This application claims the benefit of U.S. Provisional Application No. 

60/227,1 17 filed on August 22, 2000. 

BACKGROUN D QF THE INVENTION 

The present invention relates to a composition for a nutritional supplement; a 

1 0 method of production of the composition; use of the composition in the manufacture of 
a functional food or medicament for the nutrition, prevention or treatment of 
convalescing patients recovering from illness or surgery, those with limited appetite 
such as the elderly, or anorexic patients, or those who have impaired ability to digest 
other sources of protein such as persons having chronic gastritis who have a reduced 

15 gastric pepsin digestion; and a method of providing nutrition or treatment which 
comprises administering an effective amount of the composition. 

Many people do not take in sufficient nutrients for a nutritionally complete diet. 
In order to assist these people, nutritional supplements have been developed. 
Nutritional supplements are usually not intended to provide all the nutrients necessary 

20 for a nutritionally complete diet; instead they are generally intended to supplement the 
diet such that it becomes more nutritionally complete. However, in some instances 
they may provide complete nutrition. 

There are many targets for nutritional supplements; for example sick patients, 
convalescing patients, anorexic patients and the elderly. For sick and convalescing 

25 patients, the spontaneous intake of food is often lower than normal and insufficient to 
meet nutritional needs. Recovery and restoration of strength may therefore be 
impaired. A significant proportion of the elderly, on the other hand, tend to eat too 
little to meet all of their nutritional needs. This is usually due to reduced energy needs 
following reduction in body weight and diminished physical activity. Anorexic 

30 patients by definition suffer a loss of appetite and do not take in sufficient nutrients. In 
all cases, supplementation to provide missing nutrients can offer advantages. 
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Various nutritional supplements are available. A family of supplements 
commonly found in North America is sold under the name ENSURE by Ross 
Laboratories. The protein source used is predominantly caseinate and soy protein 
isolates. Another family which is commercially available is sold under the name 
5 RESOURCE by Novartis Nutrition Ltd. In this case, the protein source is based on 
caseinates. Another family which is commercially available is sold under the name 
NUBASICS by Nestle Clinical Nutrition. In general, the protein source used in 
products of this family is caseinate. However, it is found that these products suffer 
from the problem that they do not necessarily result in a consumer receiving sufficient 

10 nutrients; either because an insufficient amount of the product is consumed or 
insufficient other foods are consumed. This is especially the case with convalescing 
patients, the elderly and other anorexic patients where loss of appetite leads to 
insufficient nutrients being consumed. 

Nutritional supplements which are based on other protein sources, such as whey 

15 protein, are also available or have been described in the literature. In general, the 
nutritional supplements based upon whey protein are provided in the form of fruit 
juices; for example as described in European patent application 0486425 and US 
patent 5,64 1,531. However, these products suffer from the problem that they generally 
do not provide a lipid source despite the fact that lipids are essential for adequate 

20 nutrition. 

Therefore, a need exists for a nutritional supplement which contains protein, 
lipid and carbohydrate sources. In addition, a need exists for a composition that is 
capable of providing the special nutritional requirements of those with limited appetite 
such as the elderly or those who have impaired ability to digest other sources of 
25 protein such as persons having chronic gastritis who have a reduced gastric pepsin 
digestion. 

STTMM ARV OF THE INVENTION 

Remarkably, a composition has now been found that addresses the problems 
set out above and enables such persons to retain or regain their strength. 
30 In a first aspect the invention provides a composition for a nutritional 

supplement which comprises (i) a protein source which provides at least about 8%, 
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total calories of the composition and which includes at least about 50% by weight of 
whey protein comprising a fraction of at least partially hydrolyzed whey protein; (ii) a 
lipid source having an omega 3:6 fatty acid ratio of about 5:1 to about 10:1 and which 
provides at least about 18% of the total calories of the composition; (iii) a 
5 carbohydrate source which provides the remaining calories of the composition; and 
(iv) a balanced macronutrient profile comprising at least vitamin E and vitamin C. 

Within the context of this specification the word "comprises" is taken to mean 
"includes, among other things". It is not intended to be construed as "consists of 
only". 

10 In a second aspect the invention provides a method of production of the 

composition which comprises blending the components in the required amounts. 

In a third aspect the invention provides use of a composition according to an 
embodiment of the invention in the manufacture of a functional food or medicament 
for the nutrition, prevention or treatment of convalescing patients recovering from 

15 illness or surgery, those with limited appetite such as the elderly, or anorexic patients, 
or those who have impaired ability to digest other sources of protein such as persons 
having chronic gastritis who have a reduced gastric pepsin digestion. 

In a fourth aspect the invention provides a method of nutrition, prevention or 
treatment, of convalescing patients recovering from illness or surgery, those with 

20 limited appetite such as the elderly, children or anorexic patients, or those who have 
impaired ability to digest other sources of protein such as persons having chronic 
gastritis who have a reduced gastric pepsin digestion which comprises administering 
an effective amount of a composition according to an embodiment of the invention. 
Surprisingly it has now been found that a composition for a nutritional 

25 supplement in accordance with the invention, because it contains whey protein, is 
easier to digest and less prone to induce satiety. Therefore the problem of a patient not 
consuming a sufficient amount of the supplement may be reduced. Similarly, the 
problem of a patient not consuming sufficient other foods may be reduced. Further, the 
composition has a well balanced lipid profile which provides a readily available 

30 energy source. 

Preferably an embodiment of the composition includes whey protein as the 
primary source of protein (amino acids). The whey protein can be sweet whey or acid 
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whey or a combination thereof. Preferably it is in the form of a whey protein partial 
hydrolysate produced by enzymatic treatment, preferably with trypsin, Alcalase or 
Novozyme, of whey protein and therefore is less viscous, lighter and provides the 
advantage that it is more easily digested than known compositions for fortified 
5 beverages and nutritional supplements. 

It should be appreciated that the present invention is not limited to a whey 
protein hydrolysate. For example, a non-hydrolyzed whey protein can be used, 
preferably when the composition is made in a powder form. 

The partial hydrolysis of whey protein with one or more of the above enzymes 

1 0 could be carried out at a pH ranging from about 6.6 to 8.8 (preferably about 8.5) and a 
temperature of about 40 to about 70°C (preferably about 65°C) at an enzyme 
concentration of about 0.5 to about 2.5 (preferably about 1.0) percent of the protein. 
Preferably, enzyme treatment is carried out for about 5 to about 120 minutes 
(preferably 15 minutes) to achieve adequate hydrolysis. 

15 Preferably the whey protein hydrolysate represents a minimum of 50% of the 

protein content in the formulation. It is preferably the sole protein source but may be 
combined with intact whey protein or other protein or peptide sources including 
peptides naturally found in whey or milk such as caseino glycomacropeptide (CGMP). 
Surprisingly, it has been found that, despite the high proportion of partially hydrolyzed 

20 protein, in the composition it is physically stable and has a very acceptable taste due to 
the process used to prepare the hydrolysate and the selection of a flavoring system to 
give an acceptable organoleptic profile. 

Preferably, at least about 50% by weight of the whey protein is hydrolyzed. 
Most preferably, at least about 70% by weight of the whey protein is hydrolyzed. 

25 Preferably the protein source provides about 8% to about 20%, more preferably 

an embodiment for adults comprises a protein source which provides about 15% to 
about 18% (most preferably about 16%) of total energy of the composition. Preferably 
an alternative embodiment is suitable for children and it comprises a protein source 
which provides about 8% to about 14% (most preferably about 12%) of total energy of 

30 the composition. 

Remarkably, because of the nature of the whey protein and the fact that it is 
capable of being easily digested, the composition has a beneficial effect in persons 
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requiring a nutritional supplement such as those recovering from illness or surgery, 
those with limited appetite such as the elderly or those who have problems digesting 
other sources of protein such as persons having chronic gastritis who are known to 
have a reduced gastric pepsin digestion. Remarkably, the composition enables such 
5 persons to retain or regain their strength quickly and therefore helps aid recovery of a 
convalescing patient. 

Preferably the lipid source comprises about 40% to about 65% by weight of 
monounsaturated fatty acids; and about 15% to about 30% by weight of 
polyunsaturated fatty acids. The saturated fatty acid content is preferably less than 
10 about 30% by weight. Up to 20% by weight of medium chain triglycerides may be 
incorporated into the fat blend to facilitate digestion. The lipid source may contain at 
least about 30 mg of vitamin E per 100 g of lipid source. 

Preferably the lipid source provides about 25% to about 35% of total energy of the 
composition, more preferably about 30% of total energy of the composition. 
15 Preferably the carbohydrate source comprises sucrose, com syrup, maltodextrin or 

a combination thereof. Preferably the carbohydrate source provides about 50% to about 
60% of total energy of the composition. 

Preferably, an embodiment of the composition has a micronutrient composition 
having a unique profile rich in nutrients including one or more selected from the group 
20 which comprises Vitamin E, Vitamin C, taurine, folic acid and vitamin B-12. 
Remarkably, the profile aids replenishment of nutrients required in higher quantities 
during periods of illness or recovery due to oxidative stress or inflammatory conditions 
and nutrients such as vitamin B-12 that may be poorly absorbed in those suffering 
from digestive disorders such as chronic gastritis or those who have undergone major 
25 intestinal surgery. 

Preferably the micronutrients include at least folic acid and/or Vitamin B-12. 
Preferably an embodiment of the composition comprises prebiotic fiber. 
Preferably the fiber is selected from the group which comprises inulin, acacia gum, 
resistant starch, dextran, xylo-oligosaccharide (XOS), fructooligosaccharide (FOS), 
30 galactooligosaccharide or a combination thereof. 

Preferably an embodiment of the composition is in a powdered form for dilution 
with water before use or a ready to use fortified beverage in liquid form; or in the form 
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of a pudding with a custard or flan like texture suitable for consumption by those with 
dysphagia or other swallowing problems; or in the form of a bar to provide an 
interesting selection of different varieties. 

Preferably, an embodiment of the composition is formulated for human 
5 consumption and/or administration. Preferably, an alternative embodiment is 
formulated for consumption by a companion animal. 

Preferably, an embodiment of the composition according to the present 
invention comprises the addition of at least one probiotic micro-organism. The 
probiotic micro-organism provides the advantage of restoring the natural balance of 
1 0 the intestinal flora following antibiotic therapy. 

More preferably an embodiment of the composition in powdered form contains 
a lactic acid bacterium and/or its fermentation metabolites. Preferably the lactic acid 
bacterium is selected from the group which consists of L. johnsonii, Lb. Paracasei or a 
combination thereof. This product has the advantage of inhibiting the growth of 
1 5 H.pylori in the stomach which is associated with the development of ulcer particularly 
in individuals having gastritis. Most preferably the probiotic bacteria comprises a Lb. 
Paracasei strain deposited under the number NCC 2461 . 

An advantage of the present invention is that it provides a composition that can 
be provided in a functional food product and which therefore does not require special 
20 administration. 

Another advantage of the present invention is that, in the form of a pudding 
with a thin custard or flan like texture, the product can be consumed by those suffering 
from dysphagia. 

Another advantage of the present invention is that a preferred embodiment is 
25 rich in Vitamin E and Vitamin C and as such can be used to replete levels of these 
nutrients in the blood following depletion related to infection, sepsis or other oxidative 
stress. Preferably, an embodiment additionally comprises taurine and as such can be 
used to replete levels of taurine in the blood following depletion related to infection, 
sepsis or other oxidative stress. 
30 Another advantage of the present invention is that a preferred embodiment is 

particularly rich in Vitamin B-12 and folic acid which may be poorly absorbed in 
patients with gastric disease or following surgery to the intestinal tract. 
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Additional features and advantages of the present invention are described in, 
and will be apparent from, the description of the presently preferred embodiments 
which are set out below. 

DETAILED DESCRIPTION OF THE INVENTION 

5 This invention provides a nutritional supplement which is particularly suitable 

for providing supplemental nutrition to an elderly patient or other anorexic patient 
while inducing a reduced level of satiety. Due to its components the supplement is 
more rapidly digested and therefore the patient is more likely to consume a 
therapeutically effective amount of the supplement or other food to provide for 

10 adequate nutrition. 

The protein source includes at least about 50% by weight of whey protein that 
preferably has been at least partially hydrolyzed. The whey protein used to produce the 
hydrolysate may be a commercially available whey protein source; either based upon 
sweet whey or acid whey or a combination thereof. Preferably the whey protein is a 

1 5 whey protein source containing more than 80% by weight of whey protein. A suitable 
whey protein concentrate is LACPRODAN 9087 and suitable whey protein isolate 
sources include ALACEN 895 (New Zealand Milk Products Inc), BiPRO (Le Sueur 
Isolates of Le Sueur, Minnesota), PROVON-190 (Avonmore Ingredients Ihc of 
Monroe Wisconsin) and LACPRODAN 9212 (Royal Proteins, Inc of Rosemont 

20 Illinois). 

The protein source may, if desired, include amounts of other suitable types of 
protein. For example, the protein source may further include minor amounts of casein 
protein, soy protein, rice protein, pea protein, carob protein, oat protein, milk protein, 
caseino-glyco-macropeptide or mixtures of these proteins. Further, if desired, the 

25 protein source may further include minor amounts of free amino acids. The other 
suitable types of protein preferably comprise less than about 50-% by weight of the 
protein source; more preferably less than about 30% by weight. 

The protein source preferably provides about 8% to about 20% of the energy of 
the nutritional supplement. For example, the protein source may provide about 15% to 

30 about 18% of the energy of the nutritional supplement in an embodiment suitable for 
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an adult or about 8% to about 14% of the energy of the supplement in an embodiment 

suitable for pediatric use. 

The nutritional composition includes a lipid source. Preferably the lipid source 

provides about 18% to about 40% of the energy of the nutritional supplement; more 
5 preferably 25% to about 35% of the energy of the nutritional supplement. For example, 

the lipid source may provide about 30% of the energy of the nutritional supplement. 

The lipid source may include medium chain triglycerides (MCT) up to a level of 

20% of the total lipid by weight. The lipid source is rich in monounsaturated fatty acids. 

In particularly, the lipid source contains at least about 40% by weight of 
10 monounsaturated fatty acids. Preferably, the lipid source contains about 45% to about 

65% by weight of monounsaturated fatty acids; for example about 55% by weight. 

The lipid source may also contain polyunsaturated fatty acids. Preferably the 

lipid source contains about 15% to about 30% by weight of polyunsaturated fatty 

acids; for example about 20% by weight of polyunsaturated fatty acids. The lipid 
15 profile of the supplement is preferably designed to have a polyunsaturated fatty acid 

omega-6 (n-6) to omega-3 (n-3) ratio of about 1:1 to about 10:1. Preferably, the n-6 to n- 

3 fatty acid ratio is about 5:1 to about 9:1; for example about 7:1. 

The lipid source has a saturated fatty acid content of less than about 35% by 

weight; including medium chain triglycerides. More preferably, the lipid source 
20 contains less than about 30% by weight of saturated fatty acids. . 

Suitable lipid sources include high oleic sunflower oil, high oleic safflower oil, 

sunflower oil, safflower, rapeseed oil, soy oil, olive oil, canola oil, com oil, peanut oil, 

rice bran oil, butter fat, hazelnut oil and structured lipids. Fractionated coconut oils are a 

suitable source of medium chain triglycerides. 
25 The nutritional supplement also includes a carbohydrate source. The 

carbohydrate source preferably provides about 40% to about 65% of the energy of the 

nutritional supplement; especially about 50% to about 60% of the energy of the 

nutritional supplement. For example, the carbohydrate source may provide about 54% of 

the energy of the supplement. Several carbohydrates may be used including 
30 maltodextrin, com syrup, com starch, modified starch, or sucrose, or fructose, or mixtures 

thereof. If desired, the supplement may be free from lactose. 
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Termination of hydrolysis is achieved by denaturing the enzyme preferably by heat or 
by adjusting the pH or a combination thereof. Inactivation of the enzyme activity is 
accomplished by using conditions designed to minimize the detrimental effects of heat 
on the protein stability and product taste and quality. For example, enzyme 
5 inactivation may be achieved by heating to a temperature in the range of about 90°C 
for 5 minutes to about 110°C for about 15 seconds. This may be carried out by steam 
injection or by heat exchanger; for example a plate heat exchanger. 

The liquid mixture may then be cooled gradually to about 20°C to about 30°C; 
for example by flash cooling and heat exchanger, preferably a plate heat exchanger. 

1 0 The carbohydrate source may be added at this point or later either in a dry form or as a 
liquid slurry. The mixture may then be further cooled to add any heat sensitive 
components; such as vitamins and minerals. Water, preferably water which has been 
subjected to reverse osmosis, may then be mixed in to form a liquid mixture. The pH 
and solids content of the homogenized mixture is conveniently standardized at this 

15 point. 

The liquid mixture may then be thermally treated for example using an aseptic 
process to reduce bacterial loads and sterilize the product. For example, the liquid 
mixture may be rapidly heated to a temperature in the range of about 110°C for 5 
minutes to about 150°C for about 5 seconds. This may be carried out by steam 

20 injection or by heat exchanger; for example a plate heat exchanger. The liquid mixture 
is then homogenized; for example in two stages at about 7 MPa to about 40 MPa in a 
first stage and about 2 MPa to about 14 MPa in a second stage. 

If it is desired to produce a liquid nutritional supplement, the homogenized 
mixture is filled into suitable containers, such as cans. The filling may either be 

25 aseptic or the containers may be retorted. Suitable apparatus for carrying out filling is 
commercially available. 

Without wishing to be bound by theory, whey protein is believed to be rapidly 
emptied from the stomach and readily hydrolyzed and absorbed in the intestine. This 
may result in a shorter post-prandial period in which the patient feels satiated and 

30 therefore may result in a rapid return of appetite. On the contrary, proteins like casein, 
which are slowly emptied from the stomach, provoke a steady, prolonged post-prandial 
period in which the patient may feel satiated. Therefore the nutritional supplement may 
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be used to provide supplemental nutrition to elderly and sick and convalescing patients 
who are prone to anorexia and/or protein-energy malnutrition. 

It is also found that the amino acid profile is well suited for promoting endogenous 
production of glutamine. Therefore the nutritional supplement may be used as an indirect 
5 source of glutamine for animals or humans. In particular, the nutritional supplement may 
be used to provide nutrition to stressed patients having a depleted glutamine status; for 
example for patients who are critically ill, or who are suffering from sepsis, injury, 
burns, inflammation, or patients recovering from surgery. Further, the nutritional 
supplement may be used to promote glutamine synthesis in patients suffering from 

10 injured or diseased intestines or to maintain the physiological functions of the intestine. 
Moreover, the nutritional supplement may be used to maintain or raise plasma glutamine 
levels in humans and animals and improve immune function. 

Further, it is found that the whey protein contains high levels of threonine, an 
important building block of mucins. Therefore the nutritional supplement has the 

15 advantage that it may be used to provide supplemental nutrition to patients suffering 
from, or at risk of, impaired or reduced mucin production, for example, patients 
undergoing an inflammatory response, suffering from malnutrition, suffering from cystic 
fibrosis, malignancy, chronic inflammatory bowel diseases, ulcerative colitis and 
Crohn's disease, undergoing treatment which includes the adntinistration of non-steroidal 

20 anti-inflammatory drugs, and the like, and after total parenteral nutrition. 

Further, it is found that the whey protein contains high levels of cysteine, an important 
antioxidant and immediate precursor of glutathione. Therefore the nutritional supplement 
has the advantage that it can be used to provide supplemental nutrition to patients 
suffering from glutathione depletion and low antioxidant status. For example, the 

25 nutritional supplement may be used as a nutritional support for elderly or patients 
undergoing or recovering from acute or chronic inflammatory states. 

The amount of the nutritional supplement required to be fed to a patient will 
vary depending upon factors such as the patient's condition, the patient's body weight, 
the age of the patient, and other sources of nutrition. However the required amount 

30 may be readily set by a medical practitioner. The nutritional supplement may be taken 
in multiple doses, for example 2 to 5 times, to make up the required daily amount or 
may be taken in a single dose. 
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PCT/EP01/09578 



By way of example, and not limitation, examples of the invention are now 
described for further illustration. 



Example 1 

5 A ready-to-drink nutritional supplement is prepared. The nutritional supplement 

includes the following components: 



Component 


Wet weight (% by 
weight of total 
composition) 


Energy 
(%) 


Protein 

Whey protein 


4.8 


16 


Carbohydrate 

Maltodextrin 
Sucrose 


13 


54 


Lipids 

High oleic safflower oil 
Corn oil 
Canola oil 


2.8 g 


30 


Vitamins and Minerals 


At least 5% of RDA 





The lipid mixture is made up of about 25% by weight of saturated fatty acids, 
10 about 55% by weight of monounsaturated fatty acids and about 20% by weight of 
polyunsaturated fatty acids. The n-6:n-3 ratio is about 7:1. The formula contains 30 
IU of Vitamin E and 60 mg of Vitamin C per serving. 

The energy density of the supplement is 1000 kcal/1. 



15 Example 2 

A ready-to-drink nutritional supplement is prepared. The nutritional supplement 
contains 16% of calories as protein of which 70% of the protein is hydrolyzed whey 
and the remainder is intact protein The remaining components are described in 
Example 1. 

20 The energy density of the supplement is 1000 kcal/1. 
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Example 3 

A ready-to-drink nutritional supplement is prepared. The nutritional supplement 
contains 16% of calories as protein of which 50% to 100% may be from whey or 
hydrolyzed whey protein. 
5 The energy density of the supplement is 1 500 kcal/1. 

Example 4 

A powdered nutritional supplement is prepared. The nutritional supplement 
contains 16% of calories as protein of which 50% to 100% may be whey or hydrolyzed 
10 whey protein. The supplement may contain a probiotic bacteria, preferably L. 
johnsonii. 

Example 5 - Pediatric RTD 

A ready-to-drink nutritional supplement is prepared that is tailored to the needs 
15 of growing children. For example the nutritional supplement contains a lower 
percentage of calories as protein preferably 10-12% of calories as protein and a higher 
percentage of calories as carbohydrate. The remaining components are as described in 
example 1. 

The energy density of the supplement is 1000 kcal/1. 

20 

Example 6 - Pediatric powder 

A powdered nutritional supplement is prepared. The nutritional supplement 
contains 10-12% of calories as protein of which 50% to 100% may be whey or 
hydrolyzed whey protein. The supplement may contain probiotics preferably B. bifidus 
25 and S. thermophilus 

Example 7 - Bar and Puddings 

Alternate forms of the supplement are prepared such as puddings and snack 
bars. The pudding and flan forms are suitable for use by dysphagic subjects. All 
30 alternate forms are prepared to contain 10%-16% of calories as protein of which 50% 
to 100% may be whey or hydrolyzed whey. 
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It should be understood that various changes and modifications to the presently 
preferred embodiments described herein will be apparent to those skilled in the art. 
Such changes and modifications can be made without departing from the spirit and 
scope of the present invention and without diminishing its attendant advantages. It is 
5 therefore intended that such changes and modifications be covered by the appended 
claims. 
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Claims 



A composition comprising, 

a protein source, which provides at least about S % of the total calories of the com- 
position and which includes at least about 50 % by weight, of the protein source, 
whey protein, 

a lipid source having an omega 3 to 6 fatty acid ratio of approximately 5:1 to about 
10:1 and which provides at least about 18 % of the total calories of the compo- 
sition, 

a carbohydrate source and a macro-nutrient profile comprising at least vitamin E 
andC. 

The composition according to claim 1, wherein the whey protein includes a 
partially or essentially fully hydrolyzed whey protein. 

The composition according to claim 1 or 2, wherein the whey protein includes a 
whey protein hydrolysate that comprises at least 50 % by weight of the protein 
source. 

The composition according to any of the preceding claims, wherein at least 50 % 
by weight of the whey protein is hydrolyzed. 

The composition according to any of the preceding claims, wherein the 
composition includes caseino-glycomacropeptide. 

The composition according to any of the preceding claims, wherein the protein 
source provides up to about 20 %, preferably about 10 % to about 20 % of the total 
energy of the composition. 

The composition according to any of the preceding claims, wherein the lipid source 
comprises about 40 % to about 65 % by weight of mono-unsaturated fatty acids 



16 



WO 02/15719 """" '" 

8. The composition according to any of the preceding claims, wherein the saturated 
fatty acid content is less than about 30 % by weight. 

9. The composition according to any of the preceding claims, wherein the lipid source 
provides about 25 % to about 35 % of the total energy of the composition. 

10. The composition according to any of the preceding claims, wherein the carbo- 
hydrate source comprises sucrose, corn syrup, maltodextrin and/or a combination 
thereof. 

11. The composition according to any of the preceding claims, wherein the carbo- 
hydrate source provides about 50 % to about 60 % of the total energy of the 
composition. 

12. The composition according to any of the preceding claims, including at least one 
micro-nutrient selected from the group consisting of vitamin E, vitamin C, taurine, 
folic acid and vitamin B-12. 

13. The composition according to any of the preceding claims, wherein the compo- 
sition comprises at least one prebiotic fiber selected from the group consisting of 
inulin, acacia gum, resistant starch, dextran, xylo-oligosaccharides, fructo-oligo- 
saccharides (FOS) and/or combinations thereof. 

14. The composition according to any of the preceding claims, wherein the 
composition includes at least one probiotic micro-organism. 

15. Use of a composition according to any of the preceding claims as a nutritional 
supplement. 

1 6. Use of a composition according to any of the claims 1 to 14 in pet food. 
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1 7. Use of a composition according to any of the claims 1 to 14 for the preparation of an 
ingestable carrier for providing nutrition to an individual having an impaired ability 
to digest proteins. 

1 8. Use of a composition according to any of the claims 1 to 14 for the preparation of an 
ingestable carrier for providing nutrition to an individual not receiving an adequate 
amount of nutrition. 

19. Use of a composition according to any of the claims 1 to 14 for the preparation of an 
ingestable carrier for supplementing the nutrition received by an individual having 
an illness. 

20. Use of a composition according to any of the claims 1 to 14 for the preparation of an 
ingestable carrier for providing nutrition to an individual having a reduced ability to 
digest protein. 

21. The use according to claim 18, wherein the individual is anorexic, elderly, 
recovering from an illness, recovering from surgery, having a chronic gastritis, 
having reduced gastric pepsin digestion and/or being convalescing. 

22. A method for producing a composition according to any of the claims 1 to 1 4, which 
comprises the steps of blending a protein source, a lipid source a carbohydrate 
source and micro-nutrients. 

23. The method according to claim 21, including the step of hydrolyzing the protein 
source with one or more enzymes at a pH ranging from about 6.6 to about 8.8 and at 
a temperature of about 40 to about 70 °C at an enzyme concentration of about 0.5 to 
about 2.5 % of the protein. 

24. The method according to claim 23, wherein the hydrolysis of the protein is carried 
out by enzyme treatment for about 5 to about 120 minutes. 
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25. The method according to any of the claims 22 to 24, including the step of adding to 
the product at least one probiotic or prebiotic. 
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contenant le glycomacropeptide en presence d'une 
resine anionique faiWe de maniere a obtenir un produit 
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Description 

L'invention a trait a un procede de traitement d'une 
matiere premiere lactoserique contenant le glyco- 
macropeptide ou caseinoglycomacropeptide (ci-apres 
GMP), dans le but d'en separer le dit GMP. 

Le GMP est un macropeptide phosphoryle et par- 
tiellement sialyle qui est forme par Taction d'une pro- 
tease, par exemple la presure sur la kappa-caseine du 
lait des mammiferes. II represerrte environ 20 % en 
poids des proteines du lactoserum doux obtenu apres 
separation de la caseine lors de la fabrication defroma- 
ges. 

On connait un procede de fabrication de GMP au 
niveau du laboratoire consistant a traiter une matiere 
premiere d'origine lactique, telle que par exemple une 
caseine acide ou un caseinate. hydrolyses par la pre- 
sure ou encore un lactoserum doux de fromagerie 
demineralise et delactose. par I'acide trichloracetique 
de maniere a precipiter les proteines, puis a recueillir le 
sumageant, a le dialyser et errfin a secher le dialysat. 
Un tel procede n'est pas industriel. 

Un procede de production de GMP a I'echelle 
industrielle, decrit dans EP-A- 0488589 consiste a trai- 
ter un produit lactoserique par echange d'ions, a 
recueillir la fraction n'ayant pas ete adsorbee. a la con- 
centrer et a la demineraliser par ultrafiltration, diafiltra- 
tion et le cas echeant osmose inverse et a recueillir le 
GMP. 

Un procede de production d'une fraction proteique 
de lactoserum est decrit dans UK-A-2188526. Celui-ci 
consiste a traiter un produit laitier par une resine anioni- 
que forte, dans des conditions telles que les proteines 
et certains peptides de la matiere traitee sont adsorbes 
sur la resine de maniere non-selective sous forme de 
complexes. De tels complexes sont difficiles a eluer 
ensuite de la resine. L'eluat se caracterise par la forma- 
tion d'un gel ferme a pH inferieur a 4,5 et a la tempera- 
ture ambiante une fois mis en suspension dans I'eau. La 
fraction proteique peut etre utilisee dans des boissons 
du genre des "milk-shake" et dans des mousses-des- 
serts. 

Le but de Tinvention est la separation selective du 
GMP des autres composants des matieres lactoseri- 
ques en une simple operation a I'echelle industrielle 
avec un rendement elev6. 

L'invention concerne done un procede de traite- 
ment par echange d'ions d'une matiere premiere lacto- 
serique liquide contenant du GMP, dans le but de 
recueillir d'une part un produit lactoserique utilisable 
comme source de proteine et d'autre part le GMP sous 
forme purif iee. caracterise par le fait qu'il comprend les 
etapes suivantes: 

i) Le cas echeant, ajustement du pH de la matiere 
premiere lactoserique liquide a une valeur de 1 a 
4,3, 

ii) Mise en contact du dit liquide avec une resine 



anionique faible de maniere predominante sous 
forme alcaline jusqu'a un pH stabilise de 4,5-5,5, 
iii) Separation de la resine et du produit lactoseri- 
que liquide que Ton recueille et 
5 iv) Desorption du GMP de la resine. 

Comme matiere premiere lactoserique, on peut uti- 
liser dans le procede selon l'invention tout produit ou 
sous-produit contenant le GMP. On peut citer a titre indi- 
io catif: 

- le lactoserum doux obtenu apres separation de la 
caseine coagulee par la presure, 

- un lactoserum doux ou un tel lactoserum plus ou 
is moins demineralise par exemple par electrodialyse, 

echange d'ions, osmose inverse, electrodeionisa- 
tion ou une combinaison de ces precedes, 

- un concentrat de lactoserum doux, 

- un concentrat de lactoserum doux plus ou moins 
so demineralise par exemple par electrodialyse, 

echange d'ions, osmose inverse, electrodeionisa- 
tion ou une combinaison de ces precedes, 

- un concentrat de proteines de lactoserum doux for- 
tement delactose obtenu par exemple par ultrafiltra- 

25 ton, puis diaf iltration (ultrafiltration avec lavage), 

- les eaux-meres de cristallisation du lactose a partir 
d'un lactoserum doux, 

- un permeat d'ultrafiltration d un lactoserum doux, 

- le produit de I'hydrolyse par une protease d'une 
30 caseine native obtenue par precipitation acide du 

lait ecreme par un acide mineral ou par acidification 
biologique, le cas echeant avec addition d'ions cal- 
cium, 

- le produit de I 'hydrolyse d'un caseinate par une pro- 
35 tease. 

Une matiere lactoserique preferee est un lactose- 
rum doux de fromagerie preconcentre, de preference a 
10-23 % en poids etdecationise ou completement deio- 
40 nise. 

Une autre matiere lactoserique de choix est un con- 
centrat de proteines de lactoserum doux delactose et 
decatione. 

Ces matieres lactoseriques peuvent se presenter 
45 sous forme liquide ou sous forme de poudre et dans ce 
dernier cas on les met en dispersion dans I'eau, de pre- 
ference demineralisee en vue de leur traitement ufte- 
rieur. 

Ces matieres lactoseriques peuvent provenir de lait 
so de ruminant tel que vache chevre, brebis ou bufflesse. 
Selon un premier mode de realisation du procede, 
on met la matiere lactoserique liquide en presence de 
resine anionique faible dans un reacteur sous agitation 
moderee a une temperature < 50° C. de preference 
55 comprise entre 0 et 15° C. L'agitation doit etre juste 
necessaire a la fluidisation du lit de resine. Celle-ci peut 
etre produite par exemple par un agitateur ou, de prefe- 
rence par I'introduction d'un courant de fluide, par 
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exemple d'air ou d'azote sous pression par te bas du 
reacteur. 

On peut utiliser toute resine echangeuse d'anions 
faiblement basique sous forme de gel, macroporeuse 
ou macroreticulee, de preference polystyrenique ou 
polyacrylique, particulierement a base de copolymere 
polystyrene divinylbenzene et de preference macroreti- 
culee pour des raisons de resistance aux chocs osmoti- 
ques. Les groupes actifs sont generalementdes amines 
de primaire a tertiaire. Une telle resine doit §tre de fa?on 
predominate sous forme alcaline (qualifiee ci-apres de 
forme OH ) et done ses sites actifs doivent avoir ete 
regeneres de preference en grande partie sous cette 
forme. 

Pendant cette mise en contact, les sites actifs de la 
resine sont echanges contre des molecules de GMP, ce 
qui produit une augmentation progressive du pH du 
liquide traite, jusqu'a une valeur finale de 4,5-5,5. La 
duree de reparation et les quantites respectives de 
resine et de liquide traite sont choisies en fonction de la 
composition du produit de depart et de la quantite de 
GMP desiree. Cette operation dure de 1 a 10 h, par 
exemple environ 4 h. Les proportions respectives de 
resine et de liquide a traiter peuvent varier grandement 
et sont. en volume de 1 :1 a 1 :30 et de preference de 1 :1 
a 1:10. 

Selon un autre mode de realisation, on peutperco- 
ler le liquide dans une colonne remplie de la resine, en 
recueillir le liquide traite et recuperer le GMP adsorbe 
sur la resine par elution. On peut pour ce faire proceder 
en continu ou en semi-continu, par exemple en 
extrayant la resine saturee de la colonne a contre-cou- 
rant et en la remplacant par de la resine fraTchement 
regeneree. 

On peut combiner les modes de realisation prece- 
dents, en reacteur et en colonne, par exemple en utjli- 
sant un dispositif mixte dont la partie superieure est un 
reacteur muni de moyens d'agitation ou de production 
d'un lit fluidise contenant la resine. separe par une grille 
ou un filtre d'une partie inferieure constituee dune 
colonne ou Ton peut realiser en fin de traitement la recu- 
peration de la resine, par exemple par decantation, le 
soutirage du liquide traite. 

Le liquide ainsi traite peut §tre concentre, par 
exemple par evaporation, puis seche, par exemple par 
pulverisation dans une tour de sechage. 

La poudre ainsi obtenue sert avantageusement de 
matiere premiere proteique dans la preparation des pro- 
duits infantiles et est remarquable du fait de son profil 
en acides amines souhaites, son aminogramme mon- 
trant un appauvrissement en threonine et un enrichisse- 
ment en acides amines aromatiques, tels que le 
tryptophane. 

Pour en separer le GMP, on traite d'abord la resine 
par lavage, par exemple avec de I'eau demineralisee, 
puis le cas echeant avec une solution saline diluee ou 
une solution acide diluee et on la rince a I'eau demine- 
ralisee. La desorption proprement dite du GMP a lieu 



avec une solution aqueuse d'acide, de base ou de sel, 
de preference avec une solution aqueuse basique, par 
exemple de NaOH ou KOH, avantageusement de con- 
centration < 8 %, suivie d'un lavage a I'eau d6minerali- 

5 see. De cette maniere. la resine est r6gener6e par la 
m§me occasion. On joint ensuite l'6luat et les eaux de 
lavage, puis on les demoralise, par exemple par ultra- 
filtration ou nanofiltration sur membrane de zone de 
coupure moyenne environ 3000 dalton et on s6che le 

10 retentat, par exemple par lyophilisation. 

Le GMP ainsi obtenu est sensiblement exempt de 
matiere grasse et de lactose et pauvre en proteines de 
lactoserum. 

II contient de preference, en poids: 

15 

< 1 % de matiere grasse, 

< 0,2 % de lactose et 

< 3 % de proteines vraies de lactos6rum. 

20 Le GMP peut §tre utilise dans ses applications con- 
nues, par exemple pour ses proprietes biologiques dans 
des compositions pharmaceutiques orales, parent6ra- 
les ou sous-cutanees comme agent anti-thrombotique, 
anti-diarrheique ou anti-bacterien ou de preference 

25 comme agent anti-plaque et anti-carie dans des compo- 
sitions d'hygiene dentaire. ou encore dans des ali- 
ments, par exemple des produits de confiserie pour ses 
proprietes anti-plaque et anti-carie. pour ses propri6t6s 
fonctionnellesd'agent 6mulsifiant, g6lrfiant ou moussarrt 

30 ou pour ses proprietes dietetiques, par exemple dans 
des compositions infantiles anti-ph6nylcetonurie du fait 
qu'il ne contient pas de phenylalanine. 

Les examples ci-apres illustrent I'invention, ainsi 
que la figure 1 du dessin, montrant, de maniere sch6- 

35 matique et a trtre non-limitatif, un dispositif prefere de 
mise en oeuvre. Dans les exemples, les parties et pour- 
centages sont pond6raux sauf indication contraire. 

Exemple 1 

40 

Pour le traitement, on utilise le reacteur 1 constitue 
dans sa partie superieure d'une cuve principale 2 com- 
muniquant dans sa partie inferieure avec un comparti- 
ment 3 de diametre plus faible que celui de la cuve 2. La 

45 cuve 2 est pourvue d'un conduit d'amen6e de liquide de 
rincage 4, d'une amenee de gaz sous pression 5, d'une 
soupape de securite 6 permettant de reguler la pression 
de gaz dans le reacteur 1 . A un niveau voisin de sa base 
la cuve 2 est pourvue d'une crepine 7 et d'un conduit de 

so soutirage de liquide 8. 

Au niveau du compartiment 3. le reacteur est muni 
d'un pH-metre 9, d'une amen6e de gaz 10 et communi- 
que par une vanne a trois voies 1 1 avec un conduit 12 
d'amenee de liquide a traiter et un conduit d'evacuation 

55 1 3 pour I e liquide traite. A la base le compartiment 3 est 
pourvu d'une grille ou d'une plaque perfor6e 14 dont le 
role est de recueillir les billes de resine 15. En dessous 
de la grille 14, un conduit 16 de soutirage am6ne le 
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liquide par I'intermediaire de la pompe 17 vers la cuve 
tampon 18 munie d'un dispositif de contrOle de niveau 
19 et dela vers le conduit 20 par I'intermediaire de la 
pompe 21 . Le conduit 20 est relie soit au conduit 1 2, soit 
au trop-plein d'evacuation 22. 

On disperse un concentrat de proteines de lactose- 
rum doux bovin, traite de maniere classique par electro- 
dialyse et decatione sur resine cationique forte, dans de 
I'eau deionisee de sorte que la solution ait une teneur 
en matiere seche de 7,5 %. 

Le concentrat a la composition ci-apres: 





% 


Proteines (GMP inclus) 


76 


Lactose 


4,8 


Cendres 


2.5 


Lipides 


8 


Eau 


complement a 




100 



Par le conduit 12. on transfere 110 kg de la disper- 
sion, de pH initial 4.25. a la temperature de 12° C dans 
le reacteur 1 par la base duquel on introduit de I'air en 
barbottage au niveau du compartiment 3, par I'amenee 
10 par I'intermediaire d'une vanne de non retour 23, de 
maniere a creer un lit f luidise de billes de resine 1 5 com- 
prenant 23 kg de resine anionique faiWe (IMAC HP 
661 (R) , Rohm & Haas, regeneree sous forme OH"). Les 
billes de resine 15 sort agitees pendant 4 h au contact 
de la dispersion du fait de la turbulence creee par la f lui- 
disation. On contrdle constamment le pH au moyen du 
pH-metre 9. La stabilisation du pH a 5,08 indique la fin 
de la reaction. On coupe alors I'arrivee d'air en 10 et on 
introduit de I'air par le haut du reacteur en 5 au dessus 
du niveau 24 de liquide, ce qui a pour effet de pousser 
le liquide et de decanter les billes de resine dans la par- 
tie inferieure 3 du reacteur 2 ou elles sort retenues par 
la grille 14. On soutire le liquide traite par gravite par le 
conduit 8 et par le conduit 16 par I'intermediaire de la 
pompe 17 vers la cuve tampon 18 et on I'evacue par le 
conduit 20 au moyen de la pompe 21 et dela vers la sor- 
tie par les conduits 12 et 13. 

Apres concentration du liquide a 28 % de matjeres 
seches par evaporation, on seche le concentrat par pul- 
verisation dans une tour de sechage (ces operations 
n'etant pas representees). 

Une analyse du concentrat par chromatographie 
liquide a haute performance (HPLC) montre que la 
reaction a enleve 91 % du GMP de depart. Par ailleurs, 
la poudre contient 95 % des proteines de lactoserum de 
depart. 

Pour recueillir le GMP, on lave le reacteur et la 
resine avec de I'eau deionisee depuis le conduit 25 et la 



vanne 26, puis le conduit 4 a travers le reacteur jusqu'a 
la sortie par les conduits 12 et 13. Par le meme circuit, 
on elue le GMP avec deux fois 40 1 de solution aqueuse 
a 2 % de NaOH distribute par le conduit 27 et la vanne 

s 28 et on rince avec 30 I d'eau deionisee. Apres avoir 
joint les volumes d'eluat et de ringage, on concentre 
l-ensemble a un volume de 25 I par ultrafiltration ou 
nanofiltration avec une membrane de coupure nominale 
de 3.000 dalton, puis l*on seche le retentat par lyophili- 

10 sation (ces operations n'etant pas representees) et I'on 
obtiert 750 g de GMP, ce qui correspond a un rende- 
ment de 82 % par rapport au GMP de depart. 

Periodiquement, la resine subit une regeneration 
acide apres la regeneration alcaline une fois que Ton a 

is traite I'equivalent de 1 0 volumes de lit de resine. Pour ce 
faire. apres I'elution du GMP par la solution alcaline tel 
que decrit precedemment. on amene une solution 
aqueuse concentree de HCI par le conduit 29 et la 
vanne 30, respectivement 25 pour I'eau. La resine est 

20 ensu'rte mise sous forme OH - par passage d'une solu- 
tion aqueuse concentree de NaOH depuis les conduits 
27. respectivement 25 pour I'eau, puis 4, et sort ensuite 
du reacteur 1 par le conduit 16, est repris par la pompe 
1 7 vers la cuve tampon 1 8, puis par la pompe 21 et eva- 

25 cue par le conduit 20 et le trop-plein 22 vers le traite- 
ment des effluents. A la suite de cette operation, la 
resine est prete pour un autre cycle de traitement. 

Exemple 2 

30 

On utilise un lactoserum doux bovin, prealablement 
concentre a 17 % de matiere seche, puis demineralise 
par electrodialyse, decatione sur colonne de resine 
cationique forte, desanione sur colonne de resine anio- 
35 nique faible et seche par pulverisation en tour de 
sechage, de conposition indiquee ci-apres: 





% 


Proteines (GMP inclus) 


11.7 


Lactose 


81.7 


Cendres 


1 
1 


Lipides 
Eau 


complement a 




100 



On solubilise cette poudre de lactoserum demine- 
ralisee dans de I'eau deionisee et la solution a un pH ini- 
tial de 3.8. Dans I'installation precedente, on traite 392 
kg de cette solution a la temperature de 8° C en I'agitant 
55 dans le reacteur en presence de 23 kg de resine anioni- 
que faible (IMAC HP 661 < R > . Rohm & Haas, regeneree 
sous forme OH - ) pendant 4 h. la stabilisation du pH a 
4.89 indique la fin de la reaction. On soutire alors le 
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liquide et on recueille la resine comme precedemment. 
Apres concentration du liquide a 28 % de matieres 
seches par evaporation, on seche le concentrat par pul- 
verisation dans une tour de sechage. 

Une analyse du concentrat par HPLC montre que la s 
reaction a enleve 89 % du GMP de depart. Par ailleurs. 
la poudre contient 9, 1 % de proteines de lactoserum, ce 
qui correspond a un rendement de 90 % des proteines 
de lactoserum. 

Pour recueillir le GMP, on lave la resine successive- 1> 
ment avec de I'eau deionisee, avec 30 I d'une solution 
aqueuse a 0,5 % de HCI et avec 30 I d'eau deionisee, 
puis on elue le GMP avec deux fois 40 I de solution 
aqueuse a 2 % de NaOH et on rince avec 30 I d'eau 
desionisee. Apres avoir joint les volumes d'eluat et de t 
ringage, on concentre I'ensemble a un volume de 25 I 
par ultrafiltration avec une membrane de coupure nomi- 
nale de 3.000 dalton, puis I'on seche le retentat par lyo- 
philisation et Ton obtient 900 g de GMP, ce qui 
correspond a un rendement de 80 % par rapport au s 
GMP de depart. 

Exemple 3 

On part d'un lactoserum doux. preconcentre a 1 8 % 2 
de matiere seche. decatione par traitement sur une 
colonne de resine cationique forte, dont le pH initial est 
1,09. 

Dans ['installation precedents on traite 70 kg de ce 
lactoserum a la temperature de 25° C en I'agitant dans s 
le reacteur en presence de 14 kg de resine anionique 
faible (IRA 96< R > , Rohm & Haas, regeneree sous forme 
OH") pendant 4 h. L'agitation se fait par creation d'un lit 
fluidise de billes de resine avec barbottage d'azote. La 
stabilisation du pH a 4,79 indique la fin de la reaction. 3 
On separe alors le liquide de la resine comme prece- 
demment. Apres concentration du liquide a 28 % de 
matieres seches par evaporation, on seche le concen- 
trat par pulverisation dans une tour de sechage. 

Une analyse de la poudre par HPLC montre que la < 
reaction a enleve 85 % du GMP de depart. Par ailleurs, 
la poudre contient 9,2 % des proteines de lactoserum, 
ce qui correspond a un rendement de 90 % des protei- 
nes de lactoserum. 

Pour recueillir le GMP, on lave la resine successive- < 
ment avec de I'eau deionisee, avec 50 I d'une solution 
aqueuse a 0.O5 % de NaCI et deux fois 50 I d'eau deio- 
nisee, puis on elue le GMP avec deux fois 25 1 de solu- 
tion aqueuse a 2 % de NaOH et on rince avec 1 0 1 d'eau 
deionisee. Apres avoir joint les volumes d'eluat et de rin- ; 
cage, on concentre I'ensemble a un volume de 25 1 par 
ultrafiltration avec une membrane de coupure nominate 
de 3.000 dalton, puis I'on seche le retentat par lyophili- 
sation et Ton obtient 1 75 g de GMP. ce qui correspond a 
un rendement de 80 % par rapport au GMP de depart. 



Exemple 4 

On percole 3,5 1 de lactoserum doux preconcentre 
a 20 % de matiere seche. decatione sur colonne de 
resine cationique forte et de pH 1.09 a travers une 
colonne contenant 450 ml de resine anionique faible 
(IMAC HP 661 ( R > , Rohm & Haas), a raison de 2 volu- 
mes de lit/h. 

On recueille I'equivalent de 4 volumes de lit. consti- 
tuant 4 fractions egales de pH allant de 6 a 3 et dont la 
quantite de GMP enleve va de 50 a 9 % (evalue par 
HPLC). Apres reunion des 4 fractions, on obtient une 
solution de pH 4,5 dans laquelle 25 % du GPM a ete 
enleve (par rapport a la matiere lactoserique de depart). 

Pour recueillir le GMP, on precede comme a I'exem- 
ple 1 et on obtient des resultats equivalents quant a la 
purete du GMP. 

Revendications 

1. Procede de traitement par echange d'ions d'une 
matiere premiere lactoserique liquide contenant du 
GMP, dans le but de recueillir d'une part un produit 
lactoserique utilisable comme source de proteine et 
d'autre part le GMP sous forme purif iee, caracterise 
par le fait qu'il comprend les etapes suivantes: 

i) Le cas echeant. ajustement du pH de la 
matiere premiere lactoserique liquide a une 
valeurde1a4,3, 

ii) Mise en contact du dit liquide avec une 
resine anionique faible de maniere predomi- 
nate sous forme alcalinejusqu'a un pH stabi- 
lise de 4,5-5.5, 

iii) Separation de la resine et du produit lacto- 
serique liquide que I'on recueille et 

iv) Desorption du GMP de la resine. 

2. Procede selon la revendication 1 , caracterise par le 
fait que la matiere lactoserique est un lactoserum 
doux de fromagerie preconcentre, de preference a 
10-23 % en poids et decatione ou completement 
deionise. 

3. Procede selon la revendication 1 , caracterise par le 
fait que la matiere premiere lactoserique est un 
concentrat de proteines de lactoserum doux delac- 
tose et decatione. 

4. Procede selon la revendication 1 , caracterise par le 
fait que I'on met la matiere premiere lactoserique 
liquide en presence de resine anionique faible de 
maniere predominate sous forme alcaline dans un 
reacteur sous agitation moderee a une temperature 
< 50° C. de preference comprise entre 0 et 15° C, 
pendant une a plusieurs heures, ce qui produit une 
augmentation progressive du pH du liquide traite, 
jusqu'a une valeur finale de 4,5-5,5, puis que I'on 
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separe le liquide de la resine par filtration ou cerrtri- 
f ugsstion. 

5. Procede selon la revendication 4, caracterise par ie 
fait que I'on utilise toute resine echangeuse s 
d'anions faiblement basique sous forme de gel, 
macroporeuse ou macroreticulee. 

6. Procede selon la revendication 4, caracterise par le 
fait que Ton concentre le liquide ainsi traite, notam- 10 
ment par evaporation, puis qu'on le seche, notam- 
ment par pulverisation dans une tour de sechage. 

7. Procede selon la revendication 1 , caracterise par le 

fait que, pour en separer le QMP sous forme puri- is 
f iee, on traite d'abord la resine par lavage, puis on 
desorbe le GMP avec une solution aqueuse acide, 
basique ou saline, notamment de NaOH ou KOH, 
de concentration < 8 %, on la rince a I'eau demine- 
ralisee, on joint ensuite I'eluat et les eaux de rin- so 
gage, puis on les demineralise, notamment par 
ultrafiltration ou nanofiltration sur membrane de 
zone de coupure moyenne environ 3000 dalton et 
que I'on seche ie retentat, notamment par lyophili- 
sation. ss 

8. Utilisation du produit lactoserique obtenu par le pro- 
cede selon I'une des revendications 1 a 6 comme 
matiere premiere proteique dans la preparation des 
produits infantiles et dietetiques conduisant a un 30 
profil en acides amines caracterise par un appau- 
vrissement en threonine et un enrichissement en 
acides amines aromatiques, notamment en trypto- 
phane. 

35 

9. Utilisation du GMP pur'rfie obtenu par le procede 
selon la revendication 7 dans des compositions 
pharmaceutiques comme agent anti-thrombotique, 
anti-diarrheique ou anti-bacterien ou encore dans 
des aliments, notamment des produits de conf iserie to 
pour ses proprietes anti-plaque et anti-carie, pour 
ses proprietes fonctionnelles d'agent emulsifiant, 
gelifiant ou moussant ou pour ses proprietes diete- 
tiques, notamment dans des compositions infanti- 
les. 45 

10. Utilisation du GMP purifie obtenu par le procede 
selon la revendication 7 comme agent anti-plaque 
et anti-carie dans des compositions d'hygiene den- 
taire. so 
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